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(57) ABSTRACT

A quick connect coupling assembly for interconnecting a
tubular component to a mounting component 1s provided.
The coupling assembly includes a retainer adapted to be
coupled to the mounting component and having a pair of
resiliently cantilevered snap arms. A housing for coupling
with the mounting component has an imner cam surface and
1s configured to abut the mounting component. The snap
arms cach include a first deflector ramp that 1s aligned 1n
proximity to the inner cam surface and a second deflector
ramp adapted to releaseably engage a back surface of the
mounting component. A push/pull feature permits the
retainer to be pushed and causes the first deflector ramps to
engage the mner cam surface and cause the snap arms to
deflect inwardly and release the second detlector ramp from

engagement with the back surface and allow the coupling
assembly to be pulled out of the mounting component.

20 Claims, 9 Drawing Sheets
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REVERSE SNAP PUSH/PULL QUICK
CONNECT COUPLING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This utility application claims the benefit of U.S. Provi-
sional Application No. 61/936,796, filed Feb. 14, 2014, the

entire disclosure of which 1s incorporated herein by refer-
ence.

FIELD

The present disclosure relates generally to quick connect
coupling assemblies of the type used in motor vehicle fluid
systems to releaseably connect a tube or conduit to a port
structure and, more particularly, to a quick connect coupling
assembly having a push/pull disconnect feature.

BACKGROUND

Quick connect coupling assemblies are well known 1n the
art for releasably coupling a first component (i.e. hose, tube,
conduit, etc.) to a second component to provide fluid com-
munication therebetween. Quick connect coupling assem-
blies find wide utilization in the automotive applications for
releaseably coupling a pair of flmd lines (1.e. fuel lines,
brake lines, o1l lines, water lines, air lines, hydraulic lines,
etc.) or for releaseably coupling one fluid line to a port
associated with a housing.

Conventional quick connect coupling assemblies typi-
cally include some type of disconnect feature that permits
intentional and deliberate release of the interconnection
between the components. To this end, a need exists to
continue to define and develop disconnect mechanisms for
use with quick connect coupling assemblies.

SUMMARY

This section provides a general summary of the inventive
concepts associated with the present disclosure and 1s not
intended to represent a comprehensive disclosure of 1ts tull
scope or all of 1ts features, object, aspects, and advantages.

According to one aspect of the present disclosure, a quick
connect coupling assembly 1s provided for releaseably con-
necting a {irst component to a second component for estab-
lishing a fluid communication therebetween.

According to another aspect of the present disclosure, the
quick connect coupling assembly comprises a retainer
adapted to be coupled to the tubular component and has at
least one resilient snap arm resiliently cantilevered from the
retainer. A housing for coupling with the mounting compo-
nent has an inner cam surface and 1s configured to abut the
port segment of the mounting component. The snap arm
includes a first deflector ramp and 1s aligned 1n proximity to
the inner cam surface. The snap arm also includes a second
deflector ramp that 1s adapted to releaseably engage a back
surface of the mounting component and retain the coupling
assembly as the housing engages the mounting component.
A push/pull feature permits the retainer to be pushed relative
to the housing and causes the first deflector ramp to engage
the inner cam surface and cause the snap arm to deflect
inwardly and release the second deflector ramp from
engagement with the back surface and allow the coupling
assembly to be subsequently pulled out of the port segment.

According to another aspect of the present disclosure, the
quick connect coupling assembly comprises a retainer
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adapted to be coupled to the tubular component and has at
least one resilient snap arm extending outwardly and resil-
iently cantilevered from the retainer. A housing for coupling
with the mounting component has an inner cam surface and
1s configured to abut the port segment of the mounting
component. The snap arm includes a first prong segment
generally arranged to extend collinearly with the retainer
and has a first deflector ramp extending outwardly and
aligned in proximity to the inner cam surface. The snap arm
includes a second prong segment extending radially out-
wardly and aligned 1n proximity to the housing. The second
prong segment has a second deflector ramp extending radi-
ally outwardly and adapted to releaseably engage a back
surface of the mounting component and retain the coupling
assembly as the housing engages the mounting component.
A push/pull feature permits the retainer to be pushed relative
to the housing and causes the first deflector ramp to engage
the inner cam surface and cause the snap arm to deflect
inwardly and release the second deflector ramp from
engagement with the back surface and allow the coupling
assembly to be subsequently pulled out of the port segment.

These and other aspects are associated with the quick
connect coupling assembly 1llustrated 1n the following draw-
ings and which provides a push/pull disconnect feature.
Further areas of applicability will become apparent from the
detailed written description provided herein. The description
and specific examples provided in this summary section are
intended for purpose of illustration only and are not intended
to limit the scope of the present disclosure.

DRAWINGS

The drawings described herein are for illustrative pur-
poses only of a selected embodiment of a quick connect
coupling assembly and are not intended to limait the scope of
the present disclosure. Other advantages of the present
disclosure will be appreciated when considered with refer-
ence to the following description 1n connection with the
accompanying drawings wherein:

FIG. 1 1s a perspective view ol a quick connect coupling
assembly constructed in accordance with one preferred
embodiment of the present disclosure;

FIG. 2 1s a sectional view of the quick connect coupling
assembly shown 1n FIG. 1;

FIG. 3 1s an exploded elevational view of the quick
connect coupling assembly shown in FIGS. 1 and 2 1n
association with a mating port segment of a mounting
component to which the quick connect coupling assembly
can be releaseably connected;

FIG. 4 1s a perspective view of a retainer associated with
the quick connect coupling assembly of the present disclo-
SUre;

FIG. 5 1s a perspective view of a quick connect housing
associated with the quick connect coupling assembly of the
present disclosure;

FIG. 6 illustrates the istallation of O-ring seals associ-
ated with the quick connect coupling assembly;

FIG. 7 1s a sectional view illustrating a preferred tech-
nique for assembling the retamner to the quick connect
housing;

FIG. 8 1s a sectional view illustrating a preferred tech-
nique for releaseably connecting the quick connect coupling
assembly to the mating port segment of the mounting
component; and
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FIG. 9 1s a sectional view illustrating the quick connect
coupling assembly releaseably connected to the port seg-
ment of the mounting component.

DETAILED DESCRIPTION

An example embodiment of a quick connect coupling
assembly will be hereinaiter described in view of the draw-
ings. The quick connect coupling assembly of the present
disclosure 1s operable to permit connection of a tubular
component to a port segment of a mounting component and
provide a fluid-tight fluid flow pathway therebetween. The
example embodiment 1s, however, only provided so that this
disclosure will be thorough, and will tully convey the scope
to those who are skilled 1n the art. Numerous specific details
are set forth such as examples of specific components,
devices, and methods, to provide a thorough understanding
of the embodiment of the present disclosure. It will be
apparent to those skilled 1n the art that specific details need
not be employed, that other embodiments may be embodied
in many different forms and that neither should be construed
to limit the scope of disclosure. In the example embodiment,
well-known processes, well-known device structures, and
well-known technologies are not described 1n detail.

Referring to the drawings, a quick connect coupling
assembly 10 construed i accordance with the present dis-
closure 1s shown to generally define a first end portion 12
adapted for connection to a tubular component 13 and a
second end portion 14 adapted for connection to a tubular
port segment 16 associated with a mounting component 18
to provide a fluidd communication pathway therebetween.
Quick connect coupling assembly 10 1s defined by a plural-
ity of components shown to include a quick connect retainer
20, a quick connect housing 22, a first O-ring 24, a second
O-ring 26, and a third O-ring 28.

Retainer 20 1s preferably a molded plastic component
having a first tubular section 30, a second tubular section 32,
and a pair of cantilevered, resilient prongs, hereinafter
referred to as snap arms 34. It should be appreciated that the
retainer 20 may be made of other materials including, but
not limited to metal or composite materials, such as fiber-
reinforced polymer. Although the embodiment of the present
invention disclosed includes a pair of snap arms 34, 1t should
also be appreciated that the retainer 20 of other embodi-
ments may include a fewer or greater number of snap arms
34. First tubular section 30 1s adapted to be received within
an open end of tubular component 13 (i.e. hose, line,
conduit, tube, duct, etc.) and includes a tapered entry portion
36, a first annular groove 38 adapted for receipt and reten-
tion of first O-ring 24, and a barbed portion 40 configured for
retention of tubular component 13 on first tubular section 30.
It should be understood that although the barbed portion 40
may extend radially outwardly from the first tubular section
30, other embodiments may include the barbed portion 40
extending inwardly from an iner surface of the first tubular
section 30 to enable the retention of the tubular component
13 inserted in the first tubular section 30 of the retainer 12.
A radial flange 44 delineates first tubular section 30 and
second tubular section 32. Second tubular section 32 1s
shown to 1include a pair of push tabs 42 and a second annular
groove 46 adapted for receipt and retention of second O-ring
26. Push tabs 42 are shown diametrically opposed. Snap
arms 34 are generally aligned with push tabs 42 and extend
outwardly from an end surface 48. However, it should be
understood that other embodiments may include a fewer or
greater number of push tabs 42 and the push tabs 42 may be
configured or oriented differently than described herein.
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Each snap arm 34 1s shown to include a first deflector ramp
50, a second detlector ramp 32, and an intermediate locking

tab 54. Snap arms 34 are best shown 1 FIGS. 3,4, 6 and 7

in a free or non-deflected position. Snap arms 34 also are
shown to include a first prong segment 56 and a second
prong segment 38. First detlector ramp 350 extends out-
wardly from first prong segment 36 while second detflector
ramp 52 extends outwardly from second prong segment 58.
Locking tab 354 1s generally located to be formed at the
intersection of first prong segment 56 and second prong
segment 58. First prong segment 56 of each snap arm 34 1s
generally arranged to extend collinearly with second tubular
section 32 of retainer 20 while second prong segment 58 of
cach snap arm 34 1s configured to extend radially outwardly
relative to second tubular section 32.

Housing 22 1s also preferably a molded plastic component
having a first tubular section 60, a second tubular section 62,
and a radial flange ring section 64 therebetween. Although
the housing 22 1s preferably made of plastic, it should be
understood that the housing 22 may be made of other
materials. A pair of elongated push tab guide slots 66 are
formed 1n first tubular section 60 and are each sized to
receive a web segment 43 of a corresponding one of push
tabs 42 therein to facilitate relative axial displacement of
retainer 20 relative to housing 22. A third annular groove 68
1s formed 1n second tubular section 62 of housing 22 that 1s
adapted to receive and retain third O-ring 28 therein. In
addition, a pair of snap arm guide slots 70 are formed 1n an
end surface 71 of second tubular section 62 are each
configured to locate and retain the terminal end portion
(particularly, second snap defector ramps 52) of a corre-
sponding one of snap arms 34 therein. This arrangement
prevents relative rotation between retainer 20 and housing
22 while accommodating limited bi-directional translational
movement therebetween. Each snap arm guide slot 70
includes a tapered mnner edge surface 72 that i1s adapted to
engage a portion ol second prong segment 58 of a corre-
sponding one of snap arms 34.

With quick connect coupling assembly 10 1 1ts
“assembled” configuration, as shown FIGS. 1, 2 and 8, {irst
deflector ramp 50 of each snap arm 34 1s located in prox-
imity to an inner cam surtace 80 formed 1n second tubular
section 62 of housing 22 while locking tab 54 of each snap
arm 34 1s located 1n proximity to a retention shoulder surface
82 formed 1n second tubular section 62 of housing 22. It
should be understood that another embodiment of the pres-
ent disclosure may not include a locking tab 54, and the
second prong segment 38 of the snap arm 34 which extends
outwardly of said snap arm 34 may instead align in prox-
imity to said retention shoulder surface 82 of the housing 22
to secure the retainer 20 in the housing 22. Second O-ring 26
1s shown to provide a fluid-tight sliding sealing arrangement
between second tubular section 32 of retainer 20 and first
tubular section 60 of housing 22.

FIG. 7 illustrates a technique or process for assembling
retainer 20 with housing 22 after O-rings 24, 26, 28 have
been installed 1n corresponding grooves 38, 46, 68. As seen,
when retainer 20 1s moved axially relative to housing 22 in
the direction of arrow 86, second detlector ramps 52 on
second prong segments 58 of snap arms 34 are resiliently
deflected radially inwardly upon engagement with an edge
surface 88 formed on first tubular section 60 of housing 22.
Upon continued movement of retainer 20 relative to housing
22 1n the direction of arrow 86, web segments 43 of push
tabs 42 are positioned within push tab gude slots 66 and
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second prong segments 38 of snap arms 34 are positioned 1n
snap arm guide slots 70 to establish the assembled position
shown 1n FIGS. 1, 2 and 8.

When 1t 1s desired to istall quick connect coupling
assembly 10 to port 16, coupling assembly 10 1s moved 1n 5
the direction of arrow 90 shown 1n FIG. 8. As such, second
deflector ramps 52 of snap arms 34 engage a tapered lead-in
surface 94 associated with a port aperture 96 to cause
radially inward resilient deflection of snap arms 34. Con-
tinued sliding movement of coupling 10 1n the direction of 10
arrow 90 permits second detlector ramps 32 to slide along a
cylindrical surface 98 of port aperture 96 until second
deflector ramps 52 move past a planar back surface 100 of
mounting component 18. In this position, snap arms 34 are
released from engagement with surface 98 of port aperture 15
96 and permitted to return back toward their non-detlected
position until a stop surface 102 of each second detflector
ramp 52 engages back surface 100 of mounting component
18. This final “installed” position of quick connect coupling
10 on port segment 16 of mounting component 18 1s shown 20
in FIG. 9. Thus, quick connect coupling 10 is configured to
provide a push-in connection feature with a reverse snap
lock arrangement. As seen, third O-ring 28 provides a
fluid-tight sealing arrangement with surface 98 of port
aperture 96. As seen, subsequent removal of quick connect 25
coupling 10 by simply pulling outwardly 1s inhibited via
engagement of stop surfaces 102 with back surface 100,
thereby securely connecting quick connect coupling 10 to
mounting structure 18.

When 1t 1s desired to intentionally release quick connect 30
coupling 10 from its connection with mounting component
18, the push/pull disconnect feature 1s actuated. Specifically,
an inwardly directed or “push” force 1s applied, in the
direction of arrow 110 (FIG. 9), to push tabs 42 so as to
cause retainer 20 to move axially relative to housing 22 and 35
mounting component 18. Push tab guide slots 66 are sized
to accommodate suilicient translation of push tabs 42 so as
to permit first deflector ramps 30 to engage inner cam
surface 80 of housing 22 which, 1n turn, causes radially
inward deflection of snap arms 34. Upon the end of this 40
“push’™ action, suilicient inward detlection of snap arms 34
has occurred such that stop surfaces 102 of second deflector
ramps 52 are disengaged from back surface 100 of mounting
component 18 and a slide surface 112 formed on each of
second deflector ramps 32 1s located to be inside port 45
aperture 96. With retamner 20 held 1its “pushed” position,
subsequent application of an outwardly directed or “pull”
force, 1n the direction of arrow 116 (FIG. 9), to housing 22
(1.e. a “pull” action) permits quick connect coupling 10 to be
released and removed from port aperture 96. A raised ring 50
portion 118 formed on the end of housing 22 provides a pull
orip feature.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It 1s not
intended to be exhaustive or to limit the disclosure. Indi- 55
vidual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used 1n a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such 60
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

What 1s claimed 1s:

1. A quick connect coupling assembly for interconnecting 65
a tubular component to a port segment of a mounting
component, comprising:

6

a retainer adapted to be coupled to the tubular component
and having at least one resilient snap arm resiliently
cantilevered from said retainer:;

a housing configured for receipt within a through passage
of the port segment for coupling with the mounting
component, said housing having a through bore con-
figured for receipt of said retainer therein;

said housing having an mmner cam surface extending
radially inwardly into said through bore, said housing
being configured to abut the port segment of the
mounting component;

said snap arm including a first deflector ramp aligned in
proximity to said inner cam surface and a second
deflector ramp adapted to releaseably engage a back
surface of the mounting component and retain said
coupling assembly as said housing engages the mount-
ing component; and

said retainer having a push feature permitting said retainer
to be pushed axially relative to said housing and cause
said first deflector ramp to engage said inner cam
surface and cause said snap arm to detflect resiliently
inwardly under a bias of said inner cam surface and
release said second deflector ramp from engagement
with the back surface and a pull feature permitting said
coupling assembly to be subsequently pulled out of the
port segment.

2. A quick connect coupling assembly as set forth 1n claim

1, wherein said snap arm includes a pair of said snap arms
diametrically opposed from one another.

3. A quick connect coupling assembly as set forth in claim

2, wherein said push feature includes a pair of push tabs each
extending radially outwardly from said retainer and aligned
with said snap arms.

4. A quick connect coupling assembly as set forth in claim

1, wherein said push feature includes at least one push tab
extending radially outwardly from said retainer.

5. A quick connect coupling assembly as set forth in claim

4, wherein said push tab includes a web segment and said
housing defines at least one elongated push tab guide slot
s1zed to receive said web segment of said push tab therein to
facilitate relative axial displacement of said retainer relative
to said housing.

6. A quick connect coupling assembly as set forth 1n claim

1, wherein said housing includes a retention shoulder sur-
face and said snap arm includes a locking tab extending
radially outwardly and aligned 1n proximity to said retention
shoulder surface.

7. A quick connect coupling assembly as set forth in claim

1, wherein said housing includes a flange ring section
extending radially outwardly from said housing for abutting
the port segment of the mounting component and securing
said coupling assembly as said second detlector ramp of said
snap arm engages the back surface of the mounting com-
ponent.

8. A quick connect coupling assembly as set forth 1n claim

1, wherein said retainer includes a tapered entry portion.

9. A quick connect coupling assembly as set forth 1n claim

1, wherein said retainer includes a barbed portion configured
for retention of the tubular component with said retainer.

10. A quick connect coupling assembly as set forth in

claim 1, wherein said housing defines an end surface and at
least one snap arm guide slot formed 1n said end surface and
configured to locate and retain said second snap deflector
ramp of said snap arm therein for preventing relative rota-
tion between said retainer and said housing and accommo-
dating limited bi-directional translational movement ther-
cbetween.
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11. A quick connect coupling assembly as set forth 1n
claim 1, wherein said retainer defines a first annular groove
and said coupling assembly further includes a first O-ring
installed 1 said first annular groove of said retainer to
provide a fluid-tight sealing arrangement between said
retainer and the tubular component.

12. A quick connect coupling assembly as set forth in
claim 1, wherein said retainer defines a second annular
groove and said coupling assembly further including a
second O-ring installed 1n said second annular groove of
said retainer to provide a fluid-tight sliding sealing arrange-
ment between said retainer and said housing.

13. A quick connect coupling assembly as set forth 1n
claim 1, wherein said housing defines a third annular groove
and said coupling assembly further includes a third O-ring
installed within said third annular groove of said housing to
provide a fluid-tight sliding sealing arrangement between
said housing and the port segment of the mounting compo-
nent.

14. A quick connect coupling assembly for interconnect-
ing a tubular component to a port segment ol a mounting
component, comprising:

a retainer adapted to be coupled to the tubular component
and having at least one resilient snap arm extending
outwardly and resiliently cantilevered from said
retainer;

a housing configured for receipt within a through passage
of the port segment for coupling with the mounting
component, said housing having a through bore con-
figured for receipt of said retainer therein;

saild housing having an inner cam surface extending
radially inwardly into said through bore, said housing
being configured to abut the port segment of the
mounting component;

said snap arm including a first prong segment generally
arranged to extend collinearly with said retainer and
having a first detlector ramp extending outwardly and
aligned 1n proximity to said inner cam surface;

said snap arm including a second prong segment extend-
ing radially outwardly from said first prong segment
and aligned 1n proximity to said housing and having a
second deflector ramp extending radially outwardly
and adapted to releaseably engage a back surface of the
mounting component and retain said coupling assem-
bly as said housing engages the mounting component;
and
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said retainer having a push feature permitting said retainer
to be pushed axially relative to said housing and cause
said first deflector ramp to engage said inner cam
surface and cause said snap arm to deflect resiliently
inwardly under a bias of said inner cam surface and
release said second deflector ramp from engagement
with the back surface and a pull feature permitting said
coupling assembly to be subsequently pulled out of the
port segment.

15. A quick connect coupling assembly as set forth in
claim 14, wherein said housing 1includes a retention shoulder
surface and a flange ring section extending radially out-
wardly from said housing for abutting the port segment of
the mounting component and securing said coupling assem-
bly as said second prong segment of said snap arm engages
said housing and said second deflector ramp engages the
back surface of the mounting component.

16. A quick connect coupling assembly as set forth in
claim 14, wherein said housing defines an end surface and
at least one snap arm guide slot formed 1n said end surface
and configured to locate and retain said second snap detlec-
tor ramp of said snap arm therein for preventing relative
rotation between said retainer and said housing and accom-
modating limited bi-directional translational movement
therebetween;

said snap arm guide slot including a tapered inner edge

surface adapted to engage a portion of second prong
segment of said snap arm.

17. A quick connect coupling assembly as set forth in
claim 14, wherein said snap arm includes a pair of said snap
arms diametrically opposed from one another.

18. A quick connect coupling assembly as set forth in
claim 14, wherein said push/pull feature includes at least one
push tab extending radially outwardly from said retainer.

19. A quick connect coupling assembly as set forth in
claim 18, wherein said push tab includes a web segment and
said housing defines at least one elongated push tab guide
slot and sized to receive said web segment of said push tab
therein to {facilitate relative axial displacement of said
retainer relative to said housing.

20. A quick connect coupling assembly as set forth 1n
claim 14, wherein said retainer includes a barbed portion
configured for retention of the tubular component with said
retainer.
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